While there is quite some literature on the relationship between market orientation and product development, it is still unclear what market-oriented product development really is. In this article the authors present a conceptual framework detailing the elements of market-oriented product development and the relationships between these elements. More specifically, market-oriented product development is conceptualised as a combination of specific capabilities and market information processing activities. These capabilities encapsulate the values and norms, knowledge and skills, technical and managerial knowledge systems, which enable learning about markets through information processing behaviour in product development and improve this market learning behaviour. As such it is argued that market-oriented product development may be regarded as an organisational learning capability.
Introduction
Since the 1990s, market orientation pervades academic research and management practice. It is rooted in marketing theory as the operationalisation of the marketing concept and concerns learning about the market by developing an understanding of the market and using it for marketing actions. The relationship between market orientation and business performance indicators has been studied extensively and most studies report a positive, if moderated, relationship for various markets (e.g. Avlonitis & Gounaris, 1997; Baker & Sinkula, 1999a; Baker & Sinkula, 1999b; Gatignon & Xuereb, 1997; Greenley, 1995; Han, Kim & Srivastava, 1998; Hurley & Hult, 1998; Narver & Slater, 1990; Pelham & Wilson, 1996; Ruekert 1992; Slater & Narver, 1994; Slater & Narver, 1996; Slater & Narver, 2000) .
The product development literature also emphasises the importance of having a market orientation (e.g. Atuahene-Gima, 1995; Barclay, 1992; Cooper, 1983; Cooper & Kleinschmidt, 1993; Cooper & Kleinschmidt, 1994; Cooper & Kleinschmidt, 1995; Li & Calantone, 1998; Montoya-Weiss & Calantone, 1994; Wren, Souder & Berkowitz, 2000) . In their meta-analysis, Montoya-Weiss and Calantone (1994) conclude that a large number of studies state that, among others, factors related to market orientation determine new product performance. That is, these factors are either a part of a market orientation (such as proficiency of predevelopment activities, proficiency of marketing activities, and protocol) or a consequence of having a market orientation (such as product advantage).
But even though there is quite some literature on the relationship between market orientation and product development and the literature indicates the significance of market oriented product development, it is all but silent on what market oriented product development is. Hardly any study reports on the conceptualisation and operationalisation of market orientation in the managerial context of a specific critical process like product development (Barclay, 1992; Day, 1994b; Poolton & Barclay, 1998) . Such studies are relevant for two reasons. First, when managers do not know how to operationalise market oriented product development, they are unable to identify what needs to be changed to make their product development activities more market oriented. As Han et al., (1998, p. 31) state: "a market orientation remains incomplete if practitioners do not understand the modus operandi that gives rise to superior customer value and corporate performance". Second, in addition to not knowing what to change, managers perceive a dearth of guidelines about the implementation of market orientation in their organisation. They do not know how to make their product development efforts more market oriented, because academic research fails to provide specific implementable guidelines (Day, 1994b; Kahn & Mentzer, 1994; Narver, Slater & Tietje, 1998; Ruekert, 1992) . A distinct and workable conceptualisation of market oriented product development is the first step towards understanding the implementation process.
This paper develops a conceptualisation of market-oriented product development, based on literature about market orientation, product development, the resource-based view of the firm, and organisational learning. It consists of two parts. In the first part of the paper we discuss the theoretical building blocks of our conceptualisation. We start by describing and evaluating the various perspectives on market orientation. Next, we discuss existing research that links market orientation with product development. Then we explain why we use the organisational learning perspective as a theoretical starting point for integrating market orientation with product development. In the second part of the paper we present, based on the building blocks from the first part, a framework representing our conceptualisation of market-oriented product development. In the subsequent sections, we discuss the major elements of our framework, illustrate them with case examples and explore the relationships between the elements. We conclude our paper by discussing the major conclusions and implications of our framework. Please note that our paper is conceptual by nature; the case examples are inserted for illustrative purposes only.
Market Orientation
Market orientation has its philosophical foundations in the marketing concept (Kohli & Jaworski, 1990; Narver & Slater, 1990) . It has been constructed from three basic perspectives: market orientation as organisational behaviour, market orientation as organisational cognition, and market orientation as the combination or integration of behaviour and cognition.
According to behaviourists, market orientation reflects marketing behaviour or activities, consisting of the generation and dissemination of market intelligence, as well as the responsiveness to this market intelligence (e.g. Gatignon & Xuereb, 1997; Kohli & Jaworski, 1990; Ruekert, 1992) or in more general terms "the set of cross functional processes and activities directed at creating and satisfying customers through continuous needs-assessment" (Deshpandé & Farley, 1998, p. 226) . According to the cognitive perspective, this kind of behaviour is a consequence of having a market orientation, with the concept of market orientation referring to a culture or set of shared beliefs that put the customer's interests first, as well as the required knowledge systems and structures to achieve this (see e.g. Deshpandé, Farley & Webster, 1993; Deshpandé & Webster Jr, 1989; Han et al., 1998; Harris & Piercy, 1997; Hurley & Hult, 1998; Narver et al., 1998; Narver & Slater, 1990; Narver & Slater, 1998; Slater & Narver, 1995) . Note that although Narver and Slater (1990) , and other authors following them such as Morgan, Katsikeas & Appiah Adu (1998) , conceptualise market orientation as a culture they still operationalise it using behavioural issues.
Both the behaviourist and cognitive perspectives have been criticised. The criticism directed at the cognitive perspective mainly concerns the measurement of shared beliefs and values, which is subject to conceptual and methodological problems (e.g. Allard-Poesi, 1998) and does not result in knowledge about desired organisational behaviour. The behavioural approach has been criticised for lacking a theoretical foundation (e.g. Dreher, 1993) . Also, it has been argued that a behavioural perspective on market orientation is too restricted as activities are relatively easy to copy and therefore fail to result in any enduring competitive advantage while having a market orientation clearly does (Homburg & Pflesser, 2000) .
Not surprisingly, a number of studies combine the cognitive and behavioural perspectives (Avlonitis & Gounaris, 1997; Baker & Sinkula, 1999a; Baker & Sinkula, 1999b; Homburg & Pflesser, 2000) . For example, Avlonitis and Gounaris (1997) see market orientation as the combination of attitude and activities. Other authors integrate both perspectives and view market orientation as a critical resource in organisational learning (Day, 1994a; Day, 1994b; Day & Nedungadi, 1994; Hunt & Morgan, 1995; Moorman, 1995; Sinkula, 1994; Slater & Narver, 1995; Tuominen & Möller 1996) .
We propose to study market orientation (and consequently market-oriented product development) from an integrated cognitive and behavioural perspective for two reasons. First, full understanding of market orientation requires knowledge of both actual behaviour of organisations, and the quality of this behaviour Jaworski & Kohli, 1996) . To investigate the quality of organisational behaviour we need insight in underlying beliefs, knowledge, structures and systems (Tuominen & Möller, 1996) . Second, the integrated cognitive/behavioural perspective is necessary when the aim is to generate managerial guidelines for changing an organisation's degree of market orientation. On the one hand, taking only a behavioural perspective does not suffice, because changes in behaviour may occur without the corresponding development of a firm's cognitive systems, resulting in long-term problems because the new behaviour is not supported by a changed cognitive structure. On the other hand, taking only a cognitive perspective would not suffice either, because changes in cognition may occur without resulting changes in organisational behaviour. Organisational learning theory, which integrates the cognitive and behavioural perspectives, offers a holistic approach to market-orientated product development and theoretically supports the organisational change point of view. It also acknowledges the complex relationship between cognition and behaviour, since although cognition may influence behaviour and vice versa, "one is not necessarily an accurate reflection of the other" (Fiol & Lyles, 1985, p. 806) . Thus, we adopt the third perspective and view market orientation as an organisational learning capability consisting of cognitive associations (e.g. shared beliefs, values and norms, and knowledge systems) and behavioural outcomes reflecting these cognitions.
Market Orientation Integrated with Product Development
The literature on product development mainly aims at determining the factors that affect the performance of 1) the new product, 2) the product development project or 3) product development process (see Brown & Eisenhardt, 1995; Poolton & Barclay, 1998) . Taking into account these factors improves managing product development in organisations, that is in essence, deciding about new product strategy and controlling the development process (see e.g. Urban & Hauser, 1993; Cooper, 2001; Tidd, Bessant & Pavitt, 1997; Hart, 1996) . The studies on product development describe it in various ways: as a functional (strategic) activity (e.g. Atuahene-Gima, 1995; Brown & Eisenhardt, 1995; Niosi, 1999; Rothwell, 1992) , as a process subdivided in activities or stages (e.g. Cooper, 1983; Cooper & Kleinschmidt, 1991; Hart & Baker, 1994; Saren, 1984) , and, since the 1990s, as a capability (e.g. Leonard-Barton, 1992; Leonard-Barton, 1995; Lawson & Samson, 2001 Subramaniam & Venkatraman, 2001 . In accordance with our aim we confine ourselves to describing the approaches of product development in association with market orientation.
As mentioned in the introduction, several researchers have studied the relationship between market orientation and product development, but they mainly focused on how market orientation influences innovation. The conceptualisation of market oriented product development (i.e. the integration of market orientation in product development processes) has received scant attention. Yet, some studies provide interesting insights in this topic.
A number of researchers use resource-based theory to identify the distinctive capabilities that constitute market-oriented product development. This corresponds with the cognitive perspective on market orientation as discussed in the previous section. According to resource-based theory, a firm employs both assets and capabilities to realise its objectives. Assets are resource endowments a firm has accumulated, such as investments in the scale, scope, and efficiency of facilities. Capabilities refer to the accumulated knowledge, skills, systems, methods, values and norms (Leonard-Barton, 1992; Leonard-Barton, 1995) which enable a firm to co-ordinate activities and use its assets (Day, 1994b) . Studies taking such an organisational cognition perspective on the integration of market orientation with product development investigated e.g. (1) theoretical concepts such as competence and capability in the context of product development (Harmsen, 1994; Lukas & Ferrell, 2000) , (2) market orientation as a feature of a product development team (Burchill & Fine, 1997) , and (3) market information tools and techniques for product development (Griffin & Hauser, 1993; Hauser & Clausing, 1988; Nijssen & Frambach, 2000; Workman Jr, 1993; Workman Jr, 1998) .
Market-oriented product development has also been studied as a series of market-related information processing activities (Sandell, 1994; Adams, Day & Dougherty, 1998) or market-related functional activities (Cooper, 1983; Cooper & Kleinschmidt, 1994) in the context of a product development process. This clearly follows a behavioural perspective, where information is collected inside and outside the organisation, disseminated through the organisation, and used to perform various product development activities.
As stated in the previous section, we conceptualise market-oriented product development from an integrated cognitive and behavioural perspective, which views market-oriented product development as the combination of an organisational capability and the accompanying information processing behaviour directed at learning about markets. This integration of cognitive and behavioural perspectives is best understood from an organisational learning point of view.
Organisational Learning Perspective
Organisational learning is defined here as the process of improving actions through better knowledge and understanding (Fiol & Lyles, 1985) . Organisations learn through individuals (Dodgson, 1993; Kim, 1993) . Individuals are able to learn and organisations are composed of these individuals. On the one hand, organisational learning may be "independent of a specific individual, but not independent of all individuals" (Kim, 1993, p. 37 ). On the other hand, organisational learning appears to be more than the sum of each individual's learning (Fiol & Lyles, 1985) . This individual learning enables an organisation to develop world views, ideologies and certain behaviours through cognitive systems (shared mental models) and memories. Thus, when the people involved in the development of new products are defined as a group (e.g. product development team), group learning may occur in product development (cf. Kim 1993) . In other words, organisations may have a product development process which can be described as a learning process.
The organisational learning process can be described as a number of sequential information processing activities, as depicted in figure 1 (Day, 1994a; Fiol & Lyles, 1985; Huber, 1991; Sinkula, 1994) . An organisation learns about the market through a series of sequential information processing activities in terms of acquisition, distribution, interpretation, utilisation, and evaluation of market information (i.e. the behavioural part of market orientation). This information is subsequently communicated, interpreted, and accumulated, resulting in knowledge. The interpretation of market information occurs through a process of sorting, classification, and simplification. This learning process generates a context for market information and converts it into market knowledge that is part of organisational cognition. Thus, an organisation learns through acquiring information from the environment, conducting directed inquiries, imitating successful practices, or reflecting on past experiences (Day & Nedungadi, 1994) . This learning may occur at different levels (Fiol & Lyles, 1985; Argyris & Schön, 1996) . Two levels of learning are relevant here. First, at the lower-level or single-loop learning, information is adjusted within the existing frame of reference. Second, information needs to be adjusted outside the existing frame of reference. This is the case of higher-level learning. Higher and lower-level learning can be can be applied to organisational learning about markets or market learning.
This market learning process may be influenced by barriers, such as the avoidance of ambiguity, compartmentalised thinking, and inertia (Adams et al., 1998) . These barriers influence both what organisations do and what they say they do. In addition, an organisation's actions frequently differ substantially from its rhetoric (their walk is different from their talk) because of various other barriers (Pfeffer & Sutton, 2000) . In this paper, we do not focus on barriers influencing market learning and solving these barriers, but on gaining a better understanding and demonstrating how the organisation executes the market learning process, that is, on the quality of market information processing activities in the context of product development.
How these information processing activities are executed is determined by the firm's organisational cognitive elements. These include the individual and shared beliefs, knowledge and skills, which reside in the collective knowledge systems (such as databases, decision rules and standard operation procedures). These knowledge systems, together with existing shared mental models, function as the organisation's memory (Day & Nedungadi, 1994; Deshpandé et al., 1993) . This organisational learning perspective is applied to the context of product development. In creating a new product, a firm needs to make a number of decisions. Each decision triggers an information inquiry leading to information acquisition, distribution, interpretation and utilisation activities, according to the procedures and decision rules of existing knowledge systems and shared mental models. Through the activities depicted in Fig. 1 , a firm gathers and combines market and technical information into knowledge about product specifications, product concepts, prototypes et cetera. Evaluation of these activities contributes to knowledge and skills to improve these activities and may also result in a search for missing knowledge to improve these activities. Thus, the explicit evaluation of product development activities and outcomes contributes to a firm's product development knowledge and skills.
While the firms' cognitive elements are represented by the firm's product development capability, in terms of knowledge, skills and systems, the behavioural elements consist of information processing activities during each stage of the product development process. Figure 2 shows product development as such a combined cognitive/behavioural construct. In the remainder of this paper, we describe the organisational cognitive elements, how these elements influence product development activities (in terms of information processing activities) and how the firm's information processing activities in turn influence its cognitive elements. The description is illustrated with examples from two companies: Vroom and Press.
Origin of the Illustrative Examples
While this paper is conceptual by nature, describing and explaining our conceptualisation of market-oriented product development based on literature study, we illustrate it with examples to provide a better and more concrete insight in the presence and reciprocal influence of the cognitive and behavioural elements and their interrelationships. Our examples have been extracted from two case studies conducted in two business-to-business companies with moderate complex product development processes and a moderate to high degree of market-oriented behaviour: a truck manufacturer (Vroom) and a manufacturer of printing machines (Press) 1 . Both case studies were conducted through in-depth interviews and document analysis in line with Yin's explorative case research methodology (Yin, 1994) . The in-depth interviews, 12 in total, were held with respondents including general managers, marketing managers, project leaders, and R&D managers. General managers were interviewed to determine the degree of market information processing, identify relevant respondents and documents and get access to them. R&D and marketing managers were interviewed to approach the phenomenon in question from different and possibly opposing angles. Project leaders were included to get information about specific product development activities at various stages of the process. A letter explaining the research project, emphasising the confidentiality of the data and a shortlist of topics that would be discussed preceded the interviews. The interviews lasted an average of one and a half hours, were recorded, transcribed and processed into interview reports, which were checked by the respondents for accuracy and completeness. In addition to the in-depth interviews, we analysed available product development process documents, containing detailed descriptions of development tasks, activities, milestones and responsibilities assigned to people involved in the development process. These document analyses provided additional information, but also enabled us to check information from the interviews about the procedures incorporated in technical and managerial knowledge systems.
A Conceptual Framework for Market Oriented Product Development
As explained, the conceptual framework for market oriented product development consists of two building blocks: behaviour and cognition. We start by describing the rather straightforward behavioural part of the framework, i.e. the information processing activities in the context of product development at a market oriented (business-to-business) firm. Next, we describe the organisational cognitive elements, how these cognitive elements influence organisational behaviour, and how information processing activities in turn influence the cognitive elements.
Organisational behaviour
When developing new products, a business-to-business firm may collect information about both direct and indirect customers through group discussions, customer visits, direct observation, sales meetings, beta tests, customer satisfaction studies, published market research reports, line of business reports, archival information (e.g. post-mortems on previous product development projects) and the Internet. In addition to information about customers, firms also need to collect information about competitors, market trends, new technological developments, laws and governmental regulations. This type of information gathering is frequently summarised by the term "market sensing" (e.g. Day, 1994b) . What type of information is collected and how it is collected depends on the stage of the development process. For example, in the idea generation stage market studies are relevant, whereas in the concept stage one needs specific input about customer requirements and the testing stage requires the participation of customers to evaluate the performance of developed prototypes under real-life circumstances. Subsequently, the gathered market information needs to be disseminated across business functions. This may be accomplished through formal channels, such as written documents (memo's, newsletters, customer visit reports), e-mail networks, presentations and meetings, as well as through informal channels (Cross & Prusak, 2002; Krackhardt & Hanson, 1993) . The critical issue concerns the determination of the kind of information that is needed by certain functions at a particular moment in time. Depending on the stage of the development process and the specific activities involved, different functions need to be involved.
During all product development stages, the collected and disseminated market information needs to be utilised in combination with the available technical information (Cooper, 1983) . During the early stages, the product's technical and commercial feasibility need to be determined before substantial amounts of money get committed to the development project. But also during later stages, market information plays an important role in decision making about product concepts, prototypes and launch strategies.
The three activities of collecting, disseminating and using market information are performed during each stage of the product development process depicted in Fig. 2 and assist in the creation of market knowledge and conversion of this knowledge into a successful product.
The main focus of this paper is to gain a better understanding of the organisational cognitive elements in which these market learning activities are embedded and which enable these activities.
Organisational cognition
The market learning activities discussed above are enabled by the firm's market learning capability: the execution of these activities is embodied in cognitive elements such as market information processing knowledge and skills, technical systems and managerial systems, all of which are embedded in the firm's values and norms (Leonard-Barton, 1992; Leonard-Barton, 1995) . Although we believe that a market learning capability consists of these four cognitive elements, the contents of these cognitive elements may differ across firms, depending on the size, the industry structure and dynamics, the extent of product newness and product development process characteristics (Atuahene-Gima, 1995; . In this section, however, we do not focus on the differences across firms and industries, but we describe the essence of these cognitive elements and how the business-to-business firm's information processing activities are enabled by these elements. We also discuss how the firm's evaluation of these activities leads to enhanced knowledge and consequently improved technical and managerial systems and thus contributes to a firm's market learning.
Values and norms
Market-oriented values and norms refer to individual and shared beliefs which put the customer's interest first before historically rooted technical competence (Deshpandé et al., 1993; Lichtenthal & Wilson, 1992) . Sinkula (1994) refers to these fundamental values and norms as axiomatic knowledge when he describes them as the answer to the question "why are things done the way they are?" This knowledge is used to make sense of the product development context, e.g. the firm's target markets and the relevance and interpretation of market information. In a market-oriented organisation, the values and norms reflect the understanding that market information, especially customer and competitor information, is a critical input for the development process. This understanding of the importance of market information may be embodied in the firm's product development philosophy. For example, Press follows the philosophy that new printing machines should enable business customers to attain good results without any understanding of the underlying printing technique. This requires Press to translate its printing expertise into customer-friendly product characteristics. Likewise, Vroom values competitor information highly, which is demonstrated through its standard practice of reverse engineering competitor products to see how competitors made tradeoffs in matching technical characteristics to customer needs. These values and norms support the other three dimensions of organisational cognition by directing the content and interpretation of knowledge in these dimensions. In addition to information about customers and competitors, information about other relevant stakeholders, such as indirect customers, suppliers, manufacturers of complementary products, government agencies and research institutes needs to be taken into consideration.
The existence of market-oriented values and norms in product development needs to be distinguished from the firm's product development strategy, which can be described in terms of market pull versus technology push (Cooper, 1983 , Kiel, 1984 Karlsson & Ålström, 1997; Jaworski, Kohli & Sahay, 2000) . This product development strategy is considered as a managerial knowledge system and is described in more detail in the section of the same name.
Knowledge and skills
In the context of market-oriented product development, knowledge and skills (i.e. the ability to translate knowledge into action) refer to detailed individual and shared understanding of the kind of market information that is needed, why it is needed, when it is needed, and how it should be acquired, disseminated, and combined with technical information in order to create successful new products. Sinkula (1994) classifies this tacit knowledge into endorsed and procedural knowledge. Endorsed knowledge refers to an organisational system of policies and strategies, "the espoused way of doing things", which are the rules for acquiring, disseminating and interpreting information about markets. Procedural knowledge is represented in a task system governed by tacit rules, the routines that describe "how things are actually done". This individual and shared understanding is analogous to managerial representations, or mental models. It refers to the firm's ability to process information and determines the quality of the required information (Day & Nedungadi, 1994) .
This individual and shared understanding concerns knowing exactly what kind of market information is needed at every stage of the development process. For example, a firm needs to know whether it needs market information at the level of the individual customer, the market segment or the total market (Wayland & Cole, 1997) . At the level of the individual customer the firm may ask which customers might be interested in joint development projects. At the market segment level it may identify the segments that appear to be most promising for rapid diffusion of the new product. And at the market level, the firm estimates market potential and growth. In addition to knowing what kind of market information is needed, one also needs to know when it is needed. For example, Vroom realised that it typically used market needs and wants too late in the development process and has stimulated the use of market information at an earlier stage. Obviously, market information is not restricted to customer needs, but also includes information about external factors that influence customer needs and wants (Kohli & Jaworski, 1990) .
In addition to knowledge about the kind of market information, a marketoriented firm also needs skills to collect this information (e.g. the ability to perform effective beta tests). On business-to-business markets, direct contact with customers is an important source of information, for example to define customer requirements or to evaluate prototypes (Cooper, 1983; Gouillart & Sturdivant, 1994) . A failure to understand how such information can be collected may be very problematic. For instance, although Press realised the importance of obtaining customer feedback on prototypes, it did not know exactly what kind of feedback customers should give. As a consequence, feedback from customers did not offer much insight and Press discovered much later that customers had serious problems with certain elements of the new printing machine. In addition, Press had only tested the product with a specific type of customer, as a result of which the product failed to meet general market requirements.
Next, a market-oriented firm needs to be effective at disseminating market information across business functions . At Press many members of product development teams did not think it necessary to distribute all information regarding the ongoing project. Similarly, not everyone took notice of all information supplied by other departments, because they were already overwhelmed with information or just did not understand how the information affected their own functioning. Thus, market-oriented firms understand precisely which information needs to be distributed to whom and in what format. Especially determining the right format may prove to be difficult because cultural differences between business functions frequently prevent the existence of shared mental models concerning product development. For example, it has been found time and again that differences between Marketing and R&D hinder the effective information exchange and co-ordination (e.g. Griffin & Hauser, 1996; Gupta, Ray & Wilemon, 1986; Moenaert & Souder, 1990a; Moenaert & Souder, 1990b; Song & Parry, 1992) .
Finally, a market-oriented firm needs to understand and have the skills to use the acquired market information in decision making processes. For instance, decision makers need to be able to translate market information into technical requirements. Both Vroom and Press were rather experienced with this and had formalised this knowledge and these skills into extensive technical knowledge systems. For instance, Press formulates product specifications on the basis of cross-functional meetings with customers. Using Quality Function Deployment this market information is converted into the technical specifications of the product.
Technical knowledge systems
Technical knowledge systems constitute the formalisations of the before-mentioned endorsed knowledge and skills that enable market information processing behaviour. These systems are the result of long structuring and codification processes, which visualise and de-individualise knowledge and skills, and thus transform individual knowledge and skills into explicit organisational memory. Technical knowledge systems may take the form of procedures, manuals, tools, and even software and support the market information processing activities. For example, an organisation may have detailed procedures for its customer visit program, including rules about which information is required, how it can be obtained, who should be involved, and who plays what role (McQuarrie, 1991) . Similarly, information dissemination activities may be embedded in procedures, which determine the format and the receivers of the information (Maltz & Kohli, 1996) . Vroom and Press both use Quality Function Deployment (QFD) to translate customer needs into product specifications systematically. Vroom even has rules to decide when to use certain procedures: QFD is only used to develop complex products that are new to the market and to the company. Similarly, Press formulated procedures for the participation of suppliers in the development team, regular meetings with research institutes, and keeping track of government regulations.
Managerial knowledge systems
Managerial knowledge systems represent formal and informal ways of controlling and creating knowledge and skills that enable market learning. Managerial knowledge systems take several forms, but can be classified into two types: systems aimed at creating market information processing knowledge and skills (knowledge-creating systems) and systems aimed at controlling the use of market information processing knowledge and skills (knowledge-controlling systems). Knowledge-creating systems enable the processing of information resulting in new (market information processing) knowledge and skills that may lead to the modification of technical and /or managerial knowledge systems. Knowledgecontrolling systems facilitate the systematic use of knowledge and skills, and the operation of technical systems.
Management may stimulate the creation of market information by various means. For instance, Press uses Total Quality Management (TQM) to improve its market information processing activities. TQM consists of procedures that describe the evaluation content, the evaluation process, and the formulation of improvement projects (e.g. adjusting the procedures for conducting beta tests). Other examples of managerial knowledge-creating systems are rewarding employees on the basis of customer satisfaction, training programs, internships, and co-operation with external partners.
Likewise, management has various instruments at its disposal to facilitate the use of knowledge and skills, as well as the operation of technical systems to process market information. One of them is the organisational product development structure that influences market information processing. This is analogous to the notion from organisational learning theory that variables such as openness (participative and reflective), centralisation and formalisation influence market information processing (Hult & Ferrell, 1997; . For example, Vroom created a separate department, called Product Planning, outside the traditional hierarchical R&D and Marketing & Sales departments. Product Planning gathers market information, uses it to develop broad insight into customer needs and wants and competitor product characteristics, and shares these insights with technical engineers. Consequently, market information was less distorted. A firm's organisational structure connects the various business functions involved in product development (for example through a project matrix structure), allows the creation of cross-functional product development teams and facilitates interfunctional co-ordination during information processing activities (Rochford & Rudelius, 1992) .
Another instrument for controlling the use of market information is a product development model that structures product development process activities (such as the famous stage-gate model; Cooper, 1994) . Both Vroom and Press use a model consisting of several (parallel) development tasks, evaluation and decision moments and responsibilities. This model incorporates technical knowledge systems (procedures and tools such as QFD). Such a systematic and structured approach to product development helps both firms to effectively and efficiently collect, disseminate and use market information and thus enables them to control development costs, product quality and time-to-market. For instance, in the case of Press, the insufficient exchange of information between technicians and customers led the firm to train technicians in conducting customer visits and to add account managers to these customer visits. Thus, it stimulates direct contact between its own technicians and their customer counterparts, but uses account managers to co-ordinate the flows of communication. It facilitates this co-ordination by following a procedure for customer visits (technical knowledge system) and using an organisational matrix structure (managerial knowledge system) to control information processing. A product development process model may also include procedures for the dissemination and use of market information. Such procedures may turn out to be critical, since the possession of market information does not guarantee that the information is disseminated to the right persons and /or actually used (see also Rochford & Rudelius, 1992) . In the case of Press, such procedures were not present, resulting in insufficient cross-functional dissemination of market information.
Other knowledge-controlling systems are the firm's product development strategy and technology roadmaps. The product development strategy can be market-pull, technology-push or somewhere in between (Cooper, 1983; Kiel, 1984; Karlsson & Ålström, 1997; Jaworski et al., 2000) . This product development strategy as a managerial knowledge-controlling system needs to be distinguished from values and norms or product development philosophy. Choosing a marketpull strategy, the firm identifies customer needs and wants prior to product development based on customers demanding a product. But having market-oriented values and norms does not necessarily imply that one should start with explicit market demand. Indeed, a firm with market-oriented values and norms may also employ a technology-push strategy or a balanced combination of both market pull and technology push (Jaworski et al., 2000) . However, in the case of a technology-push strategy, being market oriented requires that the firm investigates at an early stage of the development process whether there is sufficient market demand for the new technological functions to be developed. The product development strategy directs market information collection at the start (identifying and responding to customer demand in the case of market-pull) or in an early stage (finding lead-users in the case of technology-push) of product development. Technology roadmaps chart the technologies and the product /market combinations based on these technologies (Capon & Glazer, 1987; Groenveld, 1997; Kappel, 2001; Kostoff & Schaller 2001; Willyard & McClees, 1987) . A technology roadmap affects the product development strategy with the corresponding influence on market information collection (Groenveld, 1997) . In addition, due to the dual nature of roadmaps, used for both developing a market vision and plans articulating a course of action (Kappel, 2001) , they require collecting both corresponding types of market information. And systematically using technology roadmaps enables and improves interfunctional dissemination of technical and market information, e.g. communication about current and future technological and market positions (Groenveld, 1997) . Enabling and improving interfunctional information dissemination is facilitated through a shared cognitive map manifested in a visual display aid providing the linkages between the technology and product development programmes, targets and requirements (Kostoff & Schaller, 2001) , and through accomplished alignment of priorities between marketing and technology groups in organisations (Kappel, 2001) .
Specific management tools may contain elements of both knowledge-creating systems and knowledge-controlling systems. For example, although we presented product development process models as a knowledge-controlling system, they may also serve as a knowledge-creating system. The evaluation moments at the end of every stage, as well as the post-mortem after the development project is concluded, allow for reflection on the available market knowledge, the quality of the technical knowledge systems and the quality of the process model. A systematic evaluation of a firm's product development efforts is essential to get feedback on information processing activities (Crawford, 1986) . When the process model and the embedded technical systems are adjusted because of this feedback and the improved model is applied to future product development projects, the firm increases its knowledge about how, when and why information processing activities need to be carried out.
Thus, the actual information processing activities may be carried out using procedures (technical knowledge systems) embedded in knowledge-controlling systems, translating knowledge from customers and other relevant parties into a product. Evaluation moments (go/no go decisions) residing in knowledge-creating systems can be used to determine whether the available market knowledge meets the required quality standards and whether additional information needs to be gathered. These evaluation moments can also be used to determine whether existing procedures for information collection, dissemination or utilisation (technical knowledge systems) need to be adjusted or whether managerial knowledge systems need to be altered to better embed these technical knowledge systems.
Capabilities and activities at two levels
The two components of market-oriented product development, i.e. a firm's capability and information processing activities, can be applied at the level of individual product development stages (as described above), but also at the level of the holistic product development process. At the level of individual stages, information processing activities are found at every stage of the process. At the level of the holistic development process, market-oriented product development can be thought of as organisational learning about markets and about the development of new products. This learning process consists of information acquisition, distribution, interpretation, and utilisation of information about previous development projects (experience and know-how), market trends and technology developments. For instance, evaluation of the product development process may bring to light that a changed competitive situation requires a faster time-to-market. This may result in the establishment of concurrent engineering, collaborative efforts with various partners and investments in information systems.
Conclusions
In this article we presented a framework that conceptualises market-oriented product development. In our opinion, it is more than just carrying out a product development process and performing a number of marketing activities. Marketoriented product development is a combination of (1) cognitive elements (values and norms, knowledge and skills, technical knowledge systems, and managerial knowledge systems) stimulating and facilitating and (2) market information processing activities, at both the level of the individual product development stages (idea generation, preliminary assessment, concept development etc.) and the level of the product development process as a whole.
The distinction between cognitive and behavioural elements is critical to fully understand market-oriented product development. It implies an emphasis on the quality of activities, rather than on the extent to which activities are performed. For example, before market information is collected, it is important to have an accurate understanding of the kind of market information required. In addition, from an organisational change perspective, managers need to combine these two perspectives if they want to formulate actionable guidelines for creating marketoriented product development. Cognitive development influences, but is not necessarily an accurate reflection of, behavioural development and vice versa (Fiol & Lyles, 1985) .
Our conceptualisation also reveals that, in essence, market-oriented product development is an organisational learning capability at two levels. Market-oriented product development is all about learning about market trends and technological developments which affect the whole process, and about learning from customers, competitors, other stakeholders, and product development activities, which affect individual product development stages.
Market-oriented product development is definitely complex and therefore difficult to implement. Whereas simply regarding it as a set of activities or a culture would offer only a limited perspective and may thwart implementation efforts, our conceptual framework, regarding it as an organisational learning capability, captures this complexity and presents a more realistic and useful picture. On the positive side, the fact that market-oriented product development is complex and difficult to implement also implies that it is difficult to copy and thus may serve as a sustainable competitive advantage. For market-oriented product development to function as a truly superior capability, a firm needs an organisational learning process that is more systematic, thoughtful and anticipatory than is found in other firms (Day, 1994b) . That is, the continuous execution, evaluation and improvement of market information processing activities should be second nature to all parties involved, requiring individual and shared mental maps that focus on present and future market requirements, competitor actions, and inter-functional co-ordination.
Implications for Research and Management Practice
This paper presents the first tentative holistic conceptual framework for marketoriented product development, integrating cognitive and behavioural approaches to market orientation and applying them to the context of product development. By explaining the essence and complexity of market-oriented product development we provided a sound basis for further research on this topic. Since this is a tentative conceptual framework and only illustrated with examples from two cases, an empirical follow-up is needed to further operationalise, test and further detail the framework. For instance, future researchers may further investigate the interaction between organisational behaviour and cognition, the functioning of organisational memory, the interaction between individual and organisational learning in product development and the various effects of different management practices. In doing so, researchers should take into account that the framework's cognitive and behavioural elements, as well as the relationship between them, may differ across firms of different sizes and belonging to different industries, and vary according to the extent of product newness and product development process characteristics (Atuahene-Gima, 1995; Atuahene-Gima, 1996) .
Future research also needs to be directed at how market-oriented product development can be implemented and /or improved within the organisation. More specifically, answers should be found to the following questions. What problems might occur when a firm tries to increase its level of market-oriented product development? How can managers solve these problems? What are the antecedents, obstacles and facilitators for implementing market-oriented product development? Gaining insight into these critical issues necessitates the operationalisation of the cognitive part of market-oriented product development (Biemans, 1995; Biemans & Harmsen, 1995) .
Managers may use the resulting detailed framework and guidelines for implementation to make their product development processes more marketoriented. Even in the tentative form in which it is presented here, it:
• offers them a holistic view on various cognitive and behavioural elements that must be taken into account and how they are related;
• shows that not the activities per se but rather the way the activities are performed is paramount and how the cognitive elements of the model may be used to improve the quality of these activities; and • demonstrates that market information processing activities need to be embedded in the very fabric of the organisation.
As such, they may use the framework to enhance organisational learning about markets and thus create a competitive advantage.
Firms need to cope with increasing global competition, forcing them to closely monitor competitors, decrease the costs of organisational processes and continuously map market requirements. However, firms still spend huge amounts of time and money on unsuccessful product development projects (Page, 1993) . Making these product development processes more market-oriented helps firms to increase the chances of success. Moreover, several authors have argued that firms should start implementing market orientation in a core organisational process and product development seems to be an ideal candidate (Barabba, 1995; Day, 1994b; Deschamps & Nayak, 1995) . Thus, transforming the product development process into a more market-oriented one can be considered as the first step in implementing a market orientation in the rest of the organisation, thus further increasing the firm's competitive advantage.
